CHEM 111  HOMEWORK            
 
Name_____________________________

Class  19  Gas Laws #2

2  Questions on Final Exam

1.
Find the pressure in torr produced by 5.65 moles of carbon dioxide in a 26.8 liter vessel at 32°C.  

4010 torr
2.    Find the pressure in torr produced by 5.65 moles of neon in a 26.8 liter vessel at 32°C.


4010 torr
3.
At what temperature in degrees C will 50.3 grams of nitrogen in a 28.7 liter vessel exert a pressure of 698 torr?


-94°C
4.
The STP density of a gas is found to be 1.70 g/L.  What is the molar mass of the gas?  What gas might this be?


38g/mole, F2
5.
What is the volume that one mole of acetylene (C2H2) occupies at 45°C and 725 torr?  


27.4 L
6.
Water can be made to decompose into hydrogen gas and oxygen gas by applying a direct current voltage.  How many grams of water must be decomposed to yield 46.8 liters of oxygen gas at a temperature of 25°C and a pressure of 745 torr?


67.5 g
7.
Hydrogen sulfide reacts with oxygen to produce sulfur dioxide and water.  How many liters of oxygen gas will be consumed by 751 mL of hydrogen sulfide gas if the temperature is 29°C and the pressure is 736 mm Hg?


1.13 L
8.
Find the mass of 2.48 liters of nitrogen dioxide at 685 mm Hg and 33°C.


4.09 g
9.
Olympic cyclists fill their tires with helium to make them lighter.  Assuming that the volume of each tire is 965 mL, the total pressure in each tire is 125 psi, the average molar mass for air is 28.8 g/mole, and the temperature is 27°C, how many grams can the mass of the bike be reduced by filling the tires with helium?


16.5 g
10.
What is the density of C3H8 gas at a temperature of 35°C and a pressure of 0.76 atm? 


1.32 g/L
11.
When properly detonated, ammonium nitrate explodes violently, releasing hot gases:





NH4NO3(s)  -->  N2O(g)  +  2 H2O(g)

If the total volume of gas produced is 78.6 L at 467°C and 796 torr, how many grams of ammonium nitrate exploded?


36.2 g
12.
Magnesium metal reacts with hydrochloric acid to produce hydrogen gas and magnesium chloride.  If 5.98 grams of magnesium react with an excess of hydrochloric acid, how many liters of gas would be produced at 23°C and a room pressure of 732 torr?


6.21 L
13.
Look in your lab manual under experiment 20.  Potassium chlorate decomposes to yield oxygen when heated.  At STP, how many grams of oxygen would be produced by 5.24 grams of potassium chlorate?  At STP, what would be the volume of oxygen produced by 5.24 grams of potassium chlorate?


1.44 L
14.
For the question above, recalculate the volume of oxygen produced based on a temperature of 75°F and a pressure of 29.24 in Hg.  


1.60 L
15.
If 36.2 kilograms of gasoline (assume C8H18) are burned with oxygen to produce carbon dioxide and water, how many liters of carbon dioxide gas are produced?  Assume STP.


56,900 L
16.
In the question above, how many milliliters of water are produced if the water vapor from burning is condensed into a liquid?


51,400 mL
17.
If the temperature of a gas was raised in a sealed glass container, what would happen to the density of the gas?


Nothing
18.
Which is denser? Humid air or dry air?  Explain why.


Dry air. Humid air contains water vapor which replaces some nitrogen and oxygen. Since water vapor has 18g/mole instead of 28g/mole and 32g/mole for nitrogen and oxygen, humid air is less dense.
19.
A container holds 25.0 grams of argon, 35.0 grams of methane, and 45.0 grams of oxygen.  If the total pressure is 735 torr, what is the partial pressure of the methane?


381 torr
20.
If xenon is collected over water at 35°C and 755 torr, what is the partial pressure of the xenon?  


713 torr
21.
Zinc metal reacted with hydrochloric acid to produce hydrogen gas.  If the volume of hydrogen gas collected over water was 478 mL at 35°C and 715 mm Hg, how many moles of hydrogen gas were produced?

.0167 moles
22.
Challenge Problem


A tire is filled with pure nitrogen.  When the volume of a tire and the temperature of the tire are accurately measured, and these values combined with the pressure gage reading of the tire are plugged into the PV=nRT formula, the number of moles obtained is incorrect.  Why? (assume that the nitrogen behaves as an ideal gas, and the correct units have been used)

The gage pressure measures the difference between atmospheric pressure and the pressure in the tire.  The total pressure in the tire therefore is 14.7 psi higher than the gage pressure. PV=nRT only works if you use the total pressure.
	Vapor Pressure of Water (mm Hg)

	TºC
	P
	TºC
	P
	TºC
	P
	TºC
	P
	TºC
	P
	TºC
	P

	-10
	2.1
	11
	9.8
	32
	35.7
	53
	107.2
	74
	277.2
	95
	633.9

	-9
	2.3
	12
	10.5
	33
	37.7
	54
	112.5
	75
	289.1
	96
	657.6

	-8
	2.5
	13
	11.2
	34
	39.9
	55
	118.0
	76
	301.4
	97
	682.1

	-7
	2.7
	14
	12.0
	35
	42.2
	56
	123.8
	77
	314.1
	98
	707.3

	-6
	2.9
	15
	12.8
	36
	44.6
	57
	129.8
	78
	327.3
	99
	733.2

	-5
	3.2
	16
	13.6
	37
	47.1
	58
	136.1
	79
	341.0
	100
	760.0

	-4
	3.4
	17
	14.5
	38
	49.7
	59
	142.6
	80
	355.1
	 
	 

	-3
	3.7
	18
	15.5
	39
	52.4
	60
	149.4
	81
	369.7
	102
	815.9

	-2
	4.0
	19
	16.5
	40
	55.3
	61
	156.4
	82
	384.9
	 
	 

	-1
	4.3
	20
	17.5
	41
	58.3
	62
	163.8
	83
	400.6
	104
	875.1

	0
	4.6
	21
	18.7
	42
	61.5
	63
	171.4
	84
	416.8
	 
	 

	1
	4.9
	22
	19.8
	43
	64.8
	64
	179.3
	85
	433.6
	106
	937.9

	2
	5.3
	23
	21.1
	44
	68.3
	65
	187.5
	86
	450.9
	 
	 

	3
	5.7
	24
	22.4
	45
	71.9
	66
	196.1
	87
	468.7
	108
	1004

	4
	6.1
	25
	23.8
	46
	75.7
	67
	205.0
	88
	487.1
	 
	 

	5
	6.5
	26
	25.2
	47
	79.6
	68
	214.2
	89
	506.1
	110
	1075

	6
	7.0
	27
	26.7
	48
	83.7
	69
	223.7
	90
	525.8
	 
	 

	7
	7.5
	28
	28.3
	49
	88.0
	70
	233.7
	91
	546.1
	112
	1149

	8
	8.0
	29
	30.0
	50
	92.5
	71
	243.9
	92
	567.0
	 
	 

	9
	8.6
	30
	31.8
	51
	97.2
	72
	254.6
	93
	588.6
	114
	1227

	10
	9.2
	31
	33.7
	52
	102.1
	73
	265.7
	94
	610.9
	 
	 


